A personal bankruptcy law that allows for a "fresh start" after bankruptcy reduces the individual risk involved in entrepreneurial activity. On the other hand, as risk shifts to creditors who recover less of their credit after a debtor's bankruptcy, lenders may charge higher interest rates or ration credit supply, which can hamper entrepreneurship. Both aspects of a more forgiving personal bankruptcy law are less relevant for wealthy potential entrepreneurs who still risk losing their wealth, but tend not to face higher interest rates because they provide collateral. This paper illustrates these effects in a model and tests the hypotheses derived by exploiting the introduction of a "fresh start" policy in Germany in 1999 as a natural experiment, based on representative household panel data. The results indicate that the insurance effect of a more forgiving personal bankruptcy law exceeds the interest effect and on balance encourages less wealthy individuals to enter into entrepreneurship.
Introduction
As income from entrepreneurial activity is considerably more uncertain than income from wage employment, entrepreneurship implies a greater risk of bankruptcy. For entrepreneurs owning unincorporated businesses, business debts are personal liabilities. Personal bankruptcy law can, therefore, be expected to play an important role in the decisions to become and to remain an entrepreneur. Stimulating entrepreneurship is now a major policy objective in many countries with the intent to promote innovation, competitiveness, and job creation. From an economic point of view, the main policy leeway in personal bankruptcy law is between more creditor friendly procedures and more debtor friendly ones. The former ensures that creditors recover as much of their credit as possible in case of a debtor's bankruptcy ("absolute priority rule" of creditors over equity holders); while the later provides a discharge from debt when certain conditions are met, thus giving the bankrupt person the chance to start anew. Such "fresh start" policies are widely considered to promote small business entrepreneurship, because relief from debt burden allows entrepreneurs to start a new business after a failure. This is the main argument put forward by Germany's Merkel led government, which intends to cut the time to discharge from debt after personal bankruptcy from six down to three years.
A simple model developed in this paper illustrates, however, that a more forgiving bankruptcy law has two opposing effects on entrepreneurial activity. On the one hand, it may make entrepreneurship more attractive, as entrepreneurs do not risk losing as much wealth and future income in case of bankruptcy. On the other hand, however, risk is shifted to lenders, who recover less in case of debtor bankruptcy, and they may react by charging higher interest rates or rationing credit supply. This may hamper entrepreneurship, which depends on capital. The model further shows that both aspects of personal bankruptcy law are less relevant for wealthy potential entrepreneurs. A debtor-friendly bankruptcy law does not decrease their risk as much, because they still risk losing their wealth; and it does not increase the interest rate they face as much either, because they provide collateral.
The hypothesized difference in the effect of personal bankruptcy law depending upon wealth level is tested in an empirical investigation. In 1999, Germany introduced its Insolvency Code, which provided a "fresh start" policy for the first time in Germany. Using representative household panel data, I exploit this policy reform as a natural experiment and estimate its effects on entry into and exit out of self-employment and on the probability of being self-employed by wealth level. The results indicate that the introduction of a "fresh start" on balance made entrepreneurship more attractive, especially for less wealthy entrepreneurs. The explanation offered by the model is that the insurance effect of the more forgiving personal bankruptcy law outweighs the effect of an increasing interest rate.
The small empirical literature on personal bankruptcy law and entrepreneurial activity focuses on differences in bankruptcy procedures across different countries or states in the USA. Fan and White (2003) exploit variation in the homestead exemption across US states, 2 finding that the probability of owning a business is 35% higher in states with unlimited rather than low exemptions. Armour and Cumming (2008) use aggregated data from 15 countries and report that entrepreneur-friendly bankruptcy laws increase self-employment rates. Both results are qualitatively consistent with this paper's findings, which are derived using a completely different empirical strategy and data. Using the same source of variation as Fan and White (2003) , Agarwal et al. (2005) further find that the likelihood of small business owners filing for bankruptcy increases with higher exemption levels.
There is also evidence of the reaction by banks to more forgiving personal bankruptcy laws. Berkowitz and White (2004) , again using homestead exemption variation across US states, report that small firms in states with more generous exemptions face higher interest developed in this paper illustrates that because less wealthy people provide less collateral, lenders demand higher interest rates from them as a risk premium, and this makes entrepreneurship more costly and therefore less attractive for the less wealthy.
The remainder of this paper is organized as follows. Section 2 provides the institutional background by detailing the introduction of a "fresh start" policy in Germany in 1999. Section 3 develops the theoretical model of personal bankruptcy law, wealth, and entrepreneurship,
and derives hypotheses to be tested. Section 4 outlays the empirical strategy to analyze the 1999 policy reform as a natural experiment. The empirical results appear in section 5, and section 6 concludes the analysis.
Introduction of a "fresh start" in the German personal bankruptcy law
In Germany, a new insolvency law, the Insolvency Code (Insolvenzordnung), came into effect January 1, 1999. 4 The new law allows private persons to open insolvency proceedings. 5 In particular, for the first time in Germany, the reform provides the possibility of a "fresh start" after insolvency. Specifically, after seven years of "good behavior", remaining debt is discharged (the time to discharge was reduced to six years in December 2001). During these seven (six) years, the person who filed for insolvency must pay any income exceeding an exemption threshold of net income to the creditors. This threshold is considered the minimal cost of living and is about 990 euro per month for a person without dependents. Before the reform, according to the former bankruptcy law which dated back to 1877, 6 there was almost no chance for a discharge from debt for personal debtors, so after bankruptcy they had the 4 For an English translation of the German Insolvency Code and a commentary, see Braun (2006) . 5 With the reform, German bankruptcy law became more similar to US law, where Chapters 7 and 13 regulate personal bankruptcy (cf. White, 2007) . 6 The relevant laws before 1999 were the Bankruptcy Code (Konkursordnung) from 1877, which describes a compulsory liquidation procedure, and the Forced Settlement Act (Vergleichsordnung) from 1935, which describes court composition as a restructuring procedure for corporations (cf. Davydenko and Franks, 2008) .
prospect of ceding all income exceeding the threshold to the creditors until all debt was paid back, sometimes for the rest of their life. The new personal bankruptcy law is of special relevance for entrepreneurs owning unincorporated firms (proprietorships and partnerships), because all business debts, which are typically large in comparison to consumer credits, are personal liabilities of the business owner, so these entrepreneurs may file for personal bankruptcy and enjoy the possibility of the "fresh start".
In many countries the financial and economic crisis, which culminated in 2008 and 2009, triggered a new policy debate around the economic consequences of bankruptcy law. As the number of bankruptcies has risen, policymakers have suggested changes in bankruptcy laws with the intention of facilitating the restructuring and recovery of insolvent firms to limit the consequences of the crisis, including the loss of jobs. This discussion has not been limited to, but has included, personal bankruptcy law because of its relevance for small businesses.
In Germany the policy debate about bankruptcy law also has taken center stage, even though the increase in personal bankruptcies during the crisis has not been dramatic. 7 The coalition government, led by Angela Merkel, agreed to work out a reform of bankruptcy law (coalition agreement between CDU, CSU, and FDP, 2009). The minister of justice, Sabine
Leutheusser-Schnarrenberger (2010), said in a speech that "the reform of insolvency law is the most important project in business law". Specifically, concerning personal bankruptcy law, she intends to cut the time to discharge from six years down to three. She argues that this would allow "business founders, but also over indebted consumers to bounce back after a false start". As the supposed link between personal bankruptcy law and entrepreneurial activity is so central to policy debate in Germany and elsewhere, this paper intends to contribute to clarifying thought and gathering evidence on potential effects.
7 Germany counted 32,687 insolvencies by enterprises in 2009, this was 11.6% more than in 2008. 18,045 of these were for unincorporated firms (whose owners are subject to personal bankruptcy law), 5.2% more than the year before. In addition, 127,412 private persons filed for insolvency, up 3.0% from 2008. 26,310 of these were previously self-employed, which represents an increase of 3.1% over 2008 (Federal Statistical Office, 2010) .
Theory of personal bankruptcy law, wealth, and entrepreneurship
In this section I develop a simple model of bankruptcy law and entrepreneurial activity that is similar to Fan and White (2003) , but further elaborates on the role of personal wealth, deriving differences in effects by wealth level, and adapts the model to the German situation.
Wealth is crucial as personal bankruptcy law is expected to be more relevant for entrepreneurial decisions by less wealthy households, as mentioned in the introduction.
The model describes an agent's decision to work as a wage worker or as an entrepreneur.
She will make her choice between these two alternatives in period t depending on which activity yields the higher expected wealth in period t+1. In period t, the potential entrepreneur disposes of wealth w, which is the sum of current assets and the net present value of expected future income from regular employment after period t+1. 8 Starting a business requires taking out a fixed amount of debt b>0, which is due with interest in period t+1. If a potential entrepreneur decides to start a firm, she will receive an uncertain return z in period t+1;
suppose that the density of z is f(z).
In period t+1, entrepreneurs owe b r, where r is the interest factor (one plus the interest rate). Entrepreneurs may file for personal bankruptcy in t+1. Suppose x is the net present value of future income that cannot be seized by creditors. 9 Before 1999, this was the net present value of the legally guaranteed minimum cost of living until all debt was repaid, and of full income only thereafter (if complete repayment was reached before death). Since the introduction of the "fresh start", x has increased to the net present value of the minimum cost 8 Returning to wage work is assumed to be a safe fallback option that yields a safe income, so it makes sense that both potential entrepreneurs and lenders take the associated value into account. 9 Bankruptcy costs potentially reduce x, as they may decrease future disposable income after filing for insolvency. For an explicit consideration of bankruptcy costs see Fan and White (2003) .
of living in the initial six years after filing for insolvency 10 and of all future income after this period, as all remaining debt is discharged after six years. 11 The interest factor r(w,x) is assumed to be set by the lenders as a function of wealth w, which may serve as security, and
x, because with larger x, lenders risk losing more of the amount lent in case of insolvency.
If an entrepreneur does not file for bankruptcy, her wealth in period t+1 will be Ω s,nb = w If instead the agent chooses to be a wage worker in period t, in period t+1 she will have
wealth Ω w = w + v, where v is the salary in period t.
Lenders are willing to lend the amount b if their expected returns are at least as high as the opportunity costs, which are given by b R. The zero-profit condition is written as Thus, lenders charge higher interest rates when x increases and lower interest rates when w increases. This reflects that banks risk losing a larger share of repayments in case of bankruptcy when x becomes larger, and that w can be used as collateral.
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Turning back to the decision problem of potential entrepreneurs, the partial derivative of
which is greater than ∂E(Ω w )/∂w=1 at least for large w, because the integral approaches 1 when w becomes large, and the term in brackets is larger than 1 since ∂r/∂w<0. Thus, entrepreneurship becomes more attractive relative to wage employment when more wealth is available, which is explained by the cheaper credit. For the moment suppose ∂r/∂x = 0. Then ∂E(Ω s )/∂x ≥ ∂E(Ω w )/∂x = 0, as the first integral is positive, and the inequality is strict as long as there is at least a small probability of bankruptcy. Hence, with fixed interest rates, higher x (i.e a more forgiving insolvency law) makes entrepreneurship unambiguously more attractive relative to wage work. If ∂r/∂x > 0 as derived above, it is ambiguous whether higher x makes entrepreneurship relatively more or less attractive; this depends on whether the insurance effect or the interest effect dominates.
The cross-derivative of entrepreneurs' expected wealth is derived as 12 Instead of raising interest rates when x increases, lenders could also ration credit supply (cf. Stiglitz and Weiss, 1981) .
( ) 
If ∂r/∂x∂w > 0 it follows unambiguously that ∂E(Ω s )/∂x∂w < 0, given the signs of the first derivatives of r derived above. The positive change in E(Ω s ) when w increases (see above) thus reduces when x increases. Accordingly, the positive effect of w on the attractiveness of entrepreneurship relative to wage work also decreases when x increases, since ∂E(Ω w )/∂x∂w = 0. The intuition is that the more wealth w an entrepreneur disposes of, the less she benefits from the insurance effect implied by an increase in x. If ∂r/∂x∂w < 0, the sign of ∂E(Ω s )/∂w∂x is ambiguous, however. In this case, it is possible that the interest effect exceeds the insurance effect. Poorer entrepreneurs suffer more from the increased credit costs triggered by larger x than wealthier entrepreneurs. It remains an empirical question which effect dominates, as the sign of This leads to two alternative hypotheses for the empirical work:
The positive effect of wealth on the probability of entry into and of being selfemployment decreased after the introduction of the insolvency code on January 1, 1999
(which increased x). The insurance effect dominates and the introduction of the "fresh start" made self-employment more attractive especially for less wealthy potential entrepreneurs.
H2:
The positive effect of wealth on the probability of entry into and of being selfemployment increases further after the introduction of the insolvency code. The interest effect dominates and the "fresh start" legislation made self-employment less attractive especially for less wealthy potential entrepreneurs.
Empirical analysis of the natural experiment

Identification strategy
To test the hypotheses derived above, I exploit the introduction of the Insolvency Code in Germany on January 1, 1999, as a natural experiment. Specifically, the model predicts that the policy reform, which made a "fresh start" available, changed the effects of wealth on the probabilities of entry into self-employment and on being self-employed. Therefore I estimate models of the probabilities of entry and of self-employment state, where the effect of wealth is allowed to change with the policy shift, controlling for other relevant factors. Then I test if the change in the effect of wealth is significantly negative, which would support hypothesis H1, or positive, which would support H2.
This estimation strategy adapts the difference-in-difference (DID) estimator (e.g. Blundell and Costa Dias, 2008) . The DID estimator contrasts a group identified as being affected by the policy change with an unaffected comparison group. One calculates the change in the outcome before and after the policy reform both for the treatment and comparison groups. The difference in these changes is interpreted as the average treatment effect of the policy reform on the treated. Identification requires the common trend assumption, which states that in the absence of the policy reform, the change in the outcome would have been the same in the two groups. In this application, less wealthy potential entrepreneurs are the treatment and more wealthy the comparison group, because, as argued above, bankruptcy law is more relevant for less wealthy people. As it would be arbitrary to set a threshold of wealth that sharply separates the treatment from the comparison group, I test if the effect of the continuous wealth variable on entrepreneurial activity changes with the reform. The common trend assumption in this application states that in the absence of the reform, the effect of wealth on entrepreneurship would not have changed at the time of the reform. Several empirical tests in section 5 assess the plausibility of this assumption.
Discrete time hazard rate model
The probability of entry into self-employment is specified as a discrete time hazard rate model and estimated conditional on the tenure in dependent employment or the duration of nonemployment, based on the sample of those in dependent employment and those not in paid work. For additional information, I analogously estimate a hazard rate model of exit from self-employment conditional on the duration of the current spell in self-employment, based on the sample of the self-employed. I use yearly data because the interviews occur once a year, and the covariates are not available for higher frequencies. Applying discrete time hazard rate models allows consistently taking into account state dependence and avoids survivorship bias.
Another advantage of the hazard rate model is that all the explanatory variables, especially wealth, are measured before potential entries into (or exits from) self-employment occur.
Starting from a general notation of a survivor model, Appendix B derives the estimation equation as a logit model of the transition probability conditional on the duration of the current state, estimated on the data in person-year format (cf. Caliendo et al., 2010 ).
The baseline hazard, which captures duration dependence, is specified flexibly as a third degree polynomial of the duration in the current state. For example, in the model of exit from self-employment, we expect the probability of exit to be high during the initial years of selfemployment and to decline over time, once the initial hurdles are passed (Caliendo et al., 2010) . The model of entry into self-employment allows the baseline hazards to differ between those in dependent employment and those not working. This is achieved by an interaction of the variables capturing the spell duration with a dummy variable indicating the current state.
For those in dependent employment, for instance, the probability of switching to selfemployment may decrease with tenure, e.g. because of habituation, whereas for unemployed people the probability may increase, as self-employment may appear as a means to escape unemployment when no other job is found.
In the long run, entry and exit rates together determine the equilibrium self-employment rate. Instead of relying exclusively on the estimation of the flows, in addition I directly estimate the probability of being self-employed. Specifically, I estimate a logit model of selfemployment state, based on the full sample of the self-employed, those in dependent employment, and those not in paid work.
In the models of entry, exit and self-employment state, I include as key explanatory variables a measure of individual wealth; a "post reform" dummy variable which is coded as 1 if the interview occurred after January 1, 1999, when the Insolvency Code came into effect, and zero otherwise; and an interaction term between wealth and the post reform dummy. The interaction term allows the effect of wealth to change with the reform, which allows testing the hypotheses.
Furthermore, I include as control variables determinants of entrepreneurship known from the literature: age, prior working experience and prior unemployment experience, the number of children, and dummy variables indicating gender, educational degrees, disability, German nationality, marital status, geographical region, and whether the father was self-employed when the respondent was 15 years old. I also include year dummies to control for the business cycle. Weighted means of the variables by employment type appear in Table A 1,  14 and   variable descriptions in Table A 2, both in Appendix A.
Representative household panel data
The analysis is based on the German Socio-Economic Panel (SOEP), a representative yearly panel survey containing detailed information about the socio-economic situation of private households in Germany. 15 The main analysis draws on the waves between 1993 and 2004; 6 years before and after the reform on January 1, 1999. During this time, the SOEP covered about 12 000 persons in 6 000 households. 16 Additional robustness checks assess the sensitivity of the results with respect to alternative time windows.
The concept of entrepreneurship may differ from self-employment, as the former usually implies risk bearing and innovation, whereas the latter goes along with income risk but not necessarily with innovation. This study focuses on self-employment, which can be identified in the data used. The classification of individuals as self-employed is based on a survey question about the respondents' occupational status. If respondents are employed or selfemployed in more than one position, they are asked to report their status in their primary activity. The sample is restricted to individuals between 18 and 59 years of age and excludes farmers, civil servants, pensioners, and those currently in education, vocational training, or military service. I also exclude family members working for a self-employed relative from the 14 The self-employed enjoy considerably more wealth, a higher home ownership rate, and higher gross labor income than both employees and those not working. Note that the self-employed on average also work more hours than employees, and average hourly income from self-employment is similar to average wages in Germany (Fossen, 2009 ). The table further shows that the mean wealth and home ownership rates are somewhat higher in the sub-sample of those not in paid work than in the sub-sample of employees. This may be explained by the relatively low female work participation rate in Germany; many families with mothers not in the work force live in their own houses. 15 The central aim of the SOEP is to collect representative micro-data about individuals and households. It is similar to the BHPS (British Household Panel Survey) in the UK and the PSID (Panel Study of Income Dynamics) in the USA. A stable set of core questions appears every year, covering the most essential areas, such as population and demography; education, training, and qualification; labor market and occupational dynamics; earnings, income, and social security; housing; health; household production; and basic orientation. For a more detailed data description, see Wagner, Frick, and Schupp (2007) .data set because these individuals are not entrepreneurs in the sense of running their own business. I identify year-to-year transitions into and out of self-employment in the data when a person is observed in different employment states in two consecutive years, t and t+1. that the net value is low, because little of the mortgage has been paid off yet, whereas for property owned for a long time, high mortgage payments indicate that the net value is high, because yearly mortgage amortization payments are usually constant over a fixed period of time. Table A 3 in Appendix A presents the regression results. As expected, the coefficient of the interaction term is positive and significant, and the estimated coefficients of the other variables are also consistent with expectations. The wealth measure will be subject to sensitivity analysis in section 5.2.
Construction of the wealth measure
Empirical results
Estimation results support hypothesis H1
The upper panel of Table 1 presents the logit coefficients from the baseline estimations of the yearly probabilities of entry into and exit from self-employment and of being self-employed with their cluster and heteroscedasticity robust standard errors. Results for all control variables appear in Table A 4 in Appendix A. The coefficients of the polynomial terms of the duration in the current employment spell are jointly significant both in the entry and exit models, indicating that duration dependence matters for the dynamics of self-employment. In the entry model, the three interaction terms of the dummy variable indicating that somebody is not in paid work (notempl) with the duration terms are individually insignificant, but jointly significant at the 5% level, which shows that employees have a different hazard rate of entry into self-employment than people not in paid work. The effects of the control variables confirm results from the literature. Women have lower yearly entry and higher yearly exit probabilities and are therefore less likely to be self-employed. Having had a self-employed father at the age of 15 increases the probability of entry, decreases the probability of exit, and consistently increases the likelihood of being self-employed. A university degree increases the probability of entry. The table shows estimation results for logit models of the yearly probabilities of entry into and exit out of self-employment and of being selfemployed. The upper panel displays logit coefficients with cluster and heteroscedasticity robust standard errors in parenthesis and additional statistics. The lower panel shows the average marginal effects of wealth before and after the reform of the insolvency code, and the difference following Ai and Norton (2003) and Puhani (2008) , with standard errors calculated based on the Delta method. The logit coefficients of all variables included in the models and their marginal effects appear in Table A 4 in Appendix A. Stars (***/**/*) indicate significance of logit coefficients at the 1%/5%/10% levels. Source: Own calculations based on the SOEP (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) .
To test the hypotheses, special interest is given to the effect of wealth and how it changes with the introduction of the Insolvency Code in 1999. The logit coefficients indicate that before the reform, wealth had a positive and significant effect on the probability of entry, no significant effect on exit, and, consistently, a positive effect on being self-employed. The positive effect of wealth on entry and self-employment state is consistent with the prediction of the theoretical model introduced in section 3, which suggests that entrepreneurship is more attractive to more wealthy people because their collateral provides them access to cheaper credit, and with the literature on liquidity constraints and entrepreneurship summarized in the introduction. The coefficient of the interaction term with the "post reform" dummy variable is negative and significant in the entry model and the model of self-employment state, which shows that the positive effect of wealth declined after the reform. In the exit model, the interaction term does not indicate a significant change.
In the lower panel of Table 1 , I use the estimated coefficients to calculate the average marginal effects of wealth in the three models both before and after the 1999 policy change.
The cluster and heteroscedasticity robust standard errors are obtained using the Delta method.
The positive wealth effects in the models of entry and self-employment state before the reform are small, but significant. In the entry model, an increase of wealth by 100,000 euro (you may think of comparing a house-owner to a tenant) raises the yearly entry probability by 0.05 percentage points. Given the yearly entry rate in the sample of 1% (see the line "mean outcome" in the table), this corresponds to a relative effect of 5%. Similarly, an increase of wealth by 100,000 euro raises the probability of being self-employed by 0.39 percentage points, which is a relative effect of 5.8%, given the self-employment rate of 6.7%. Importantly, after the reform, the point estimate of the effect of wealth on entry declines to almost zero, and it is no longer significantly different from zero. The effect on being selfemployed is still positive and significant, but also considerably smaller: 0.21 percentage points or 3.1% in relative terms. The results for entry and self-employment state are consistent, because while the effect of wealth on entry may drop to zero instantaneously after the introduction of the Insolvency Code, the stock of the self-employed needs time to adjust.
There is controversy in the literature how to compute a difference-in-difference in nonlinear models, such as the binary logit model used here. While Ai and Norton (2003) argue that the DID should be calculated as the double difference of the predicted probabilities, Puhani (2008) advocates reporting the marginal effect of the interaction term. The difference arises because in contrast to a linear model, in a nonlinear model the double difference in general is different from zero even when the coefficient of the interaction term is zero, and the discrepancy becomes larger when the probabilities approach 0 or 1. In this application the results are not very different, which increases confidence in the suitability of the model in this context.
The before-after difference in the effect of wealth on entry is -0.047 percentage points following Ai and Norton, and -0.04 percentage points following Punahi. Thus, the policy reform attenuated the positive pre-reform effect of wealth on entry by 94% or 81%, respectively. The change in the effect of wealth on the probability of being self-employed is -0.19 or -0.21 percentage points, respectively, i.e. 47% or 52% of the pre-reform effect (again, consider that the stock of the self-employed needs time to adjust). The effects are significant.
In contrast, the Insolvency Code did not significantly change the effect of wealth on the probability of exit from self-employment.
The results clearly support hypothesis H1, which states that the introduction of the more forgiving personal bankruptcy law decreased the positive effect of wealth on entry and on self-employment. Having in mind the theoretical model introduced above, this indicates that the insurance effect of the more generous bankruptcy proceedings outweigh the effect of higher interest rates. As the less wealthy benefit more from this than the wealthy, this counteracts the positive effect wealth had on self-employment before.
Sensitivity analysis indicates robust results
As discussed in section 4.1, identification of the effect of the policy reform requires the assumption that in the absence of the reform, the effect of wealth would not have changed at the time of the reform. While this assumption cannot be tested directly, it is informative to see if this assumption holds before and after the reform. I conduct placebo tests, where I pretend that the reform had taken place in 1996, and implement the same adjusted DID estimators as before using data before the implementation of the actual reform in 1999, i.e. the period 1993-1998. Analogously, in another placebo test, I act as if the reform had taken place in 2002 and estimate the models on the data after the actual reform, i.e. on the waves 1999-2004.
The results appear in Table 2 . In the placebo reform 1996, none of the interaction terms between the "post 1996" dummy and wealth are significantly different from zero in the models of entry, exit, and self-employment state, which confirms that the effect of wealth did not change in this period.
18 Correspondingly, the DID, reported below, are very small and insignificant. As expected, the effects of wealth on entry and on self-employment status, both before and after 1996, are positive and significant and of similar magnitude as estimated in Table 1 for the period before the reform, and the effect on exit is insignificant again. In the 2002 placebo reform, the interaction terms are insignificant in the entry and exit models, Thus, in absolute terms, the estimated effect of the 1999 reform should be interpreted as a lower bound to the true effect in the model of self-employment state. 18 The insignificance is not due to the smaller sample size in the placebo reform estimations, because the standard errors of the interaction term coefficients are not much larger than in the baseline estimations. The coefficients are insignificant because their point estimates are substantially closer to zero. The same applies to the estimated DID. results for logit models of the yearly probabilities of entry into and exit out of self-employment and of being self-employed. The upper panel displays logit coefficients with cluster and heteroscedasticity robust standard errors in parenthesis and additional statistics. The lower panel shows the average marginal effects of wealth before and after the reform of the insolvency code, and the difference following Ai and Norton (2003) and Puhani (2008) , with standard errors calculated based on the Delta method. Stars (***/**/*) indicate significance of logit coefficients at the 1%/5%/10% levels. Source: Own calculations based on the SOEP (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) .
I conduct further robustness checks to test if the results are sensitive to specification choices. Table 3 shows the results for the model of self-employment state; the results for the entry and exit models appear in Table 4 and Table 5 . In the following, I first comment on the results from the models of self-employment state and entry, later returning to the exit model at the end of this section. results for logit models of the yearly probabilities being self-employed. The upper panel displays logit coefficients with cluster and heteroscedasticity robust standard errors in parenthesis and additional statistics. The lower panel shows the average marginal effects of wealth before and after the reform of the insolvency code, and the difference following Ai and Norton (2003) and Puhani (2008) , with standard errors calculated based on the Delta method. Stars (***/**/*) indicate significance of logit coefficients at the 1%/5%/10% levels. Source: Own calculations based on the SOEP (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) . The table shows estimation results for logit models of the yearly entry probabilities into self-employment. The upper panel displays logit coefficients with cluster and heteroscedasticity robust standard errors in parenthesis and additional statistics. The lower panel shows the average marginal effects of wealth before and after the reform of the insolvency code, and the difference following Ai and Norton (2003) and Puhani (2008) , with standard errors calculated based on the Delta method. Stars (***/**/*) indicate significance of logit coefficients at the 1%/5%/10% levels. Source: Own calculations based on the SOEP (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) In Specification B I allow for a non-linear effect of wealth. I specify a third degree polynomial of wealth and interact the wealth terms with the post reform dummy. Again the effects of wealth on being self-employed and entry are significant and positive within a relevant range of wealth. The interaction terms with the post reform dummy are jointly significant at the 1% level in both models (although not individually significant in the entry model). The coefficients of the interaction terms are always of opposite sign to the wealth terms, which again shows that the policy reform attenuated the effect of wealth towards zero.
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In Spec. C, instead of the estimated continuous wealth variable, I use a very simple wealth indicator which is available every survey year: A dummy variable indicating if somebody owns the dwelling he or she lives in. Because the wealth indicator is a dummy variable, Spec. C represents the standard DID estimator, just with the coding opposite to the usual conduct: Wealth=0 indicates treatment and wealth=1 indicates the control group (keep in mind that the less wealthy are considered to be affected by the reform of bankruptcy law).
In the model of self-employment state, the coefficient of the interaction term and the DID are negative and significant. In fact, the DID indicates that the reform reduced the positive prereform effect of homeownership by 45% (Ai and Norton's method) or 51% (Puhani's method) in relative terms, which is very similar to the results from the baseline estimation (47% or 52%). In the entry model, the interaction term's coefficient is also negative, but statistically insignificant. Presumably, the home ownership dummy as a wealth measure is too imprecise and therefore inflates the standard error too much. Note that because transitions are rare and because of the smaller sample size in the transition models, significant results are generally less frequent in the models of entry and exit than in the model of self-employment state.
In Spec. D I include gross labor income in the month before the interview as an additional control variable (I do not include it in the baseline model because of potential endogeneity). The coefficient of the interaction term remains negative and significant in both the models of entry and self-employment state. 20 The coefficient of gross income itself is insignificant in the entry model.
Spec. E controls for the self-reported risk attitude, as Caliendo et al. (2009) Spec. F includes a time trend and its interaction with wealth, which allows for differential time trends by wealth. The time trend and its interaction are jointly insignificant at the 10% level in both the models of entry and state, which indicates that there were no reformindependent differential time trends for people with different wealth levels. This confirms the results from the placebo tests and further supports the plausibility of the identifying assumption. As the time trend and the interaction are jointly insignificant, they can be excluded from the final specification. It is also reassuring that the change in the wealth effect triggered by the 1999 reform remains negative in both models, although statistically significant only in the model of self-employment state. The insignificance in the entry model may be explained by multicollinearity, which may increase the standard error too much. 20 In Spec. D of the model of self-employment state, the estimated DID is significant if calculated following Puhani (2008) , but insignificant following Ai and Norton (2003) . The same is observed in Spec's E and F of the state model. The fact that the coefficient of the interaction term is significant in the three specifications suggests that Puhani's method is more adequate here. 21 Dohmen et al. (2005) conduct a field experiment with real money at stake and find that this survey measure of risk attitude reliably predicts actual risk taking behavior.
Entry into self-employment is a rare event, as only 1% of the population switch to selfemployment in any given year. King and Zeng (2001) suggest an adjusted logit estimator for rare events data that corrects otherwise potentially severe finite sample bias. In this application, the results in Spec. G using this estimator are similar, however, which indicates that the standard logit estimator is appropriate here.
Last, but not least, we test the sensitivity of the results with respect to different estimation periods. In Spec. H I choose the narrowest time window possible, only one year each before and after the reform. The point estimates for the coefficients of the interaction terms are negative again in the models of entry and self-employment state, but they are statistically insignificant, presumably because the small sample size inflates the standard errors. Spec. I uses a long period of 9 years both before and after the reform, which replicates the negative and significant results of the baseline model and yields similar magnitudes of the effects. This indicates that the effects of the bankruptcy law reform are not limited to the short term. In the model of exit (Table 5) , almost all the robustness checks confirm the result from the baseline estimation that the bankruptcy law reform did not significantly change the effect of wealth on the yearly probability of exit from self-employment. This finding includes the nonlinear Spec. B, where the three interaction terms with the post reform dummy are jointly not even significant at the 10% level. Only in Spec. E including risk attitude, we observe a negative interaction term which is significant at the 10% level, but the estimated DID remain insignificant. 22 Note that I also include the square of risk tolerance in this specification, as Caliendo et al. (2010) report that risk tolerance has a U-shaped effect on exit from selfemployment. This result is confirmed here using a different time period: The minimal risk of exit is found at a medium level of risk tolerance of about 5-6 on the 11-point scale.
Conclusion
The model developed in this paper illustrates that a more forgiving personal bankruptcy law, which allows a "fresh start" for insolvent entrepreneurs, may have two opposing effects on the attractiveness of entrepreneurial activity in comparison to wage work. On the one hand, forgiving personal bankruptcy proceedings provide insurance, as entrepreneurs enjoy a partial discharge from debt in case of misfortune. On the other hand, they also increase interest rates, because banks demand a risk premium as compensation for the lower expected recovery in case of debtor bankruptcy. The model further shows that both effects are more pronounced for less wealthy potential entrepreneurs, because the wealthy bring in their wealth as collateral and thus neither benefit as much from the insurance, nor suffer as much from the increased interest rates.
The introduction of the German Insolvency Code in 1999, which newly provides a "fresh start" policy, serves as a natural experiment to test the model and to assess which effect dominates. The results indicate that the insurance effect outweighs the interest effect. Thus, the "fresh start" makes entrepreneurship more attractive, especially for the less wealthy.
Sensitivity analysis shows that the results are robust.
The findings contribute to the literature highlighting the value of a more forgiving personal bankruptcy law for entrepreneurship. In the light of these results, the current plan of the German government to reduce the time to discharge from personal debt from 6 to only 3 years can be expected to further increase entrepreneurial activity. Countries without a "fresh start" policy may want to consider introducing it if the promotion of entrepreneurship is a policy objective. Precise ex-ante quantification of the effect of future reforms of personal bankruptcy law on entrepreneurship requires a more structural estimation approach, which is a possible avenue for future research. coefficients of a model of the yearly probabilities of entry into and exit out of self-employment and of being selfemployed. Cluster and heteroscedasticity robust standard errors in parenthesis. Stars (***/**/*) indicate significance at the 1%/5%/10% levels. Source: Own calculations based on the SOEP (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) .
Appendix A: Supplementary Tables
Appendix B -Hazard Rate Model
This appendix describes the discrete time hazard rate model used to estimate probabilities of entry into and exit from self-employment, conditional on the duration of the current state. Exit from self-employment and entry into self-employment are modeled analogously; in the following, a spell refers to a self-employment spell in the exit model and to an employment or unemployment/inactive spell in the entry model. Respondents may experience multiple spells during the observation period. I use the discrete non-negative random variable T ik to describe the duration of the k-th spell of individual i. When a spell terminates in year t (measured from the beginning of the spell), T ik takes on a value of t. The hazard rate λ ik (t) is defined as the probability that spell k of person i ends in period t (i.e., a transition occurs) conditional on survival until the beginning of t:
where X ik (t) is a vector of the characteristics and covariates of individual i in interval t of spell k including the personality characteristics. The probability of remaining in the current state in period t ("survival"), conditional on having survived until the beginning of t, is the complementary probability ( ) ( ) 
P T t T t X t t X t
The survivor function, which represents the unconditional probability of remaining in the current spell until the end of period t, can be written as the product of the survival probabilities in all periods before and in t: 
Consequently, the unconditional probability of a transition in period t is the probability of survival until the beginning of period t, multiplied by the hazard rate in period t: 
The model is estimated using the maximum likelihood method, which takes into account completed spells as well as both left-censored and right-censored spells. For a fully observed spell completed with an exit from the current employment state, the contribution to the likelihood function is given by equation (B4). For a right-censored spell the likelihood contribution is given by the survivor function (B3), because it is only known that a person "survived" until the end of the observation period, but not when the spell will end. Combining these two cases, the likelihood contribution of a spell k of an individual i can be written as 
The log-likelihood function is ( ) 
The last expression has exactly the same form as the standard log-likelihood function for a binary regression model in which y ikτ is the dependent variable and the data are organized in person-period format, where τ is measured from the beginning of the current spell and thus measures its duration (cf. Jenkins, 1995) .
The functional form of the hazard rate is specified as a logistic hazard model: 
